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Tbs  Coxsackie  viruses  which  belong  to  the  multitudinous  group  o t  enteroviruses 

01  ar«  recently  cosing  more  and  so r«  into  the  center  of  attention  of  the  researchers  in 
i  various  countries  of  the  world. 

At  present,  thirty  immunologies lly  different  Coxsackie  virus  types  are  known. 

They  are  divided  into  two  large  groups:  A  (24  types)  and  B  (6  types )  according  to 
classification  (l )  suggested  by  DALLD03F.  The  classification  is  based  upon  the 
nature  of  the  pathological  changes  which  these  viruses  produce  at  experimental  inocula¬ 
tion  into  newborn  white  sice.  Group  A  includes  the  viruses  which  provoke  only  scatteredf 
lesions  in  the  skeletal  muscles  of  nowborn  white  sice.  Group  3  unites  the  viruses 
whose  inoculation  into  nowborn  white  nice  will  causa  changes  not  only  in  the  muscles 
but  also  in  the  central  nervous  system  as  well  as  in  other  organs  (brown  fat,  pancreas,] 
heart,  liver).  Koroover,  tha  muscular  tissue  lesions,  caused  by  the  3  group  viruses, 
have  focal  character  in  distinction  froa  the  lesions  produced  by  the  A  group  viruses. 

'  Tha  histo pathology  of  experimental  infection,  caused  by  different  representatives 
of  the  Coxsackie  viruses,  is  not  well  known.  In  this  respect,  those  Coxsackie  viruses 
are  particularly  interesting  which  in  human  beings  and  in  research  anis&ls  cause 
diseases  that  cannot  be  clinically  distinguished  fron  poliomyelitis.  As  it  is  well  ' 
known,  the  Coxsackio  A-7  virus  has  such  properties  (2-11).  v 

In  1957,  DAhhDOHF  (12)  established  on  monkeys  and  white  sice  that  the  Coxsackie 
A-:4  virus  also  has  neurotropic  proportios.  V.I.  ZKEVA13H0VA,  M.K.  V030SEIL07A, 

I.  X.  LAVROVA  (ij)  showod  further  on  that  the  Coxsackie  A-14  virus,  just  as  the 
Coxsackie  A-7  virus,  produces  a  picture  of  experimental  poliomyelitis  in  adult  cotton 
rets.  In  conkoys  and  adult  white  slice,  no  clinically  manifest  sickness  was  noticed. 


a 


The  histo pathology  of  experiaental  infection  caused  by  Coxsaokie  A-7  viruses  is 
described  in  our  previously  published  works  (14*16). 


(Page  62)  In  the  present  article  we  publish  the  results  of  ssrphological  research 
oaae  on  aonkeys,  cotton  rats,  suckling  cotton  rats,  white  aiee  and  their  sucklings 
which  were  infected  with  the  Coxsackie  A-l4  virus. 
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FIGURE  It  Inflammatory  reaction  in  the  pia  sater,  end  areolar  giiotic 

nodules  in  the  cortex  of  the  precentral  gyrus  of  monkey  Xo.622. 
Staining  by  Nisei's  method.  Micro  photo  10  x  5» 


The  tutorial  was  obtained  fron  the  IssunologicaJ  Laboratory  of  our 
Institute  where  all  tho  experimental  infections  were  cade,  the  enioals 
were  clinically  observed,  and  this  strain  was  virologies! ly  studied  in 
detail.  (V.  I.  ZHEVANDROVA  and  N.  K.  VOROSHILOVA). 

Kon key  No,  617  was  inoculated  with  Coxsackie  A-l4  virus  into  the 
brain  and  the  muscle,  killed  eight  days  after  inoculation,  although  she 
showod  no  clinical  sysptoas  of  sickness.  The  other  monkey  (No.  o22)  was 
simultaneously  inoculated  with  tide  virus  into  tho  brain  and  the  spinal 
cord  as  well  as  intramuscularly.  She  was  killed  on  the  tenth  day  after 
inoculations,  also  without  her  having  any  signs  of  disease.  The  rodents 
were  inoculated  into  the  brain,  intraperitoneally  or  sub cutaneous iy  with 
an  esulsion  cade  from  the  cadavers  of  suckling  whit®  nice.  The  emulsion 
contained  the  Coxsackie  A-l4  virus.  The  suckling  cotton  rate  were  killed 
h  to  6  days  after  the  inoculation,  and  they  shoved  paresi3  and  paralysis 
of  the  extremities.  The  ^Tdult7  cotton  rat3  wore  killed  3-9  days  after 
inoculation,  and  five  of  then  had  narked  paralysis  of  tho  extremities, 
while  three  had  no  clinical  symptoms  of  sickness.  The  adult  whito  sice 
never  becase  sick,  and  the  newborn  sice  were  killed  5-4  days  after 
inoculation  with  susptoms  of  paresis  or  flaccid  paralysis,  or  in  a  state 
of  aarked  lassitude  end  reduced  nobility.  Normal ,  non-inocuiated  animals, 
their  nervous  system,  internal  organs  and  muscles  served  as  control. 

The  material  was  esbadded  in  paraffine,  stained  with  hes&toxylin-eosin, 
and  according  to  Nisei's  method. 
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?IGv22  2*  Diffuse  Inflarssatory  dege nerative  changes  in  the  mesencephalon 
and  too  oblong of  Monkey  Ko.  6t?;  a... lesion  of  the  nucleus 

ruber;  b.  changes  in  the  reticular  substance  of  the  oblongata; 
c.  tho  VtfStib v.Xsi  n’-cleus.  Staining  by  the  Kissl  method. 
Kicrophoto  10  X  5» 

HoSULTS  0?  ?HS  mMINAflOK.  At  sderoscopic  examination. of  the 
central  nervous  system  of  monkeys,  the  neurotropic  properties  of  the 
Coxsackle  A-l4  virus  were  distinctly  shown*  In  both  nonkeys  narked 
inf  laudatory  degenerative  changes  Were  observed;  in  the  brain  and  the 
spinal  cord  they  were  similar  to  the  picture  of  experimental  poliomyelitis, 
but  sore  scattered  in  their  localisation.  Death  and  outfall  of  neurons, 
snail  loose  accumulations  of  cellular  elements,  and  perivascular  infil¬ 
trations  around  vessels  were  found  sot  only  in  the  rotor  cortex,  as  this 
takes  place  in  case  of  poliomyelitis,  but  in  the  frontal,  teaporal, 
insular  regions  of  the  cortex  also,  soroover  not  only  in  the  layer  of 
the  largo  pyramids  but  in  all  other  layers  also  (Figure  1  }•  Almost  all 
the  subcortical  formations ,  the  nuclei  of  the  mesencephalon  and  pons, 
and  of  the  oblongata  and  the  core  be  llus  (the  nucleus  dentatus  and  the 
nuclei  of  the  internal  formation)  wore  affected.  (Figure  2).  In  the 
spinal  cord,  changes  occurred  in  the  cervical,  thoracic  and  lumbar 
segments.  The  process  was  not  Halted  to  the  area  of  the  anterior  home, 
but  it  caught  also  the  interaedullary  zone  and  the  posterior  horns 
(Table  l). 

In  the  foci  of  spinal  cord  lesions,  neurons  with  severe  necrotie 
changes,  cells  with  different  degrees  of  tigrolysis,  and  completely 
normal,  unchanged  neural  cells  could  be  seen.  At  the  site  of  dying 
neurons  the  formation  of  nauronophagic  nodules  was  observed.  These 
nodules  consisted  of  polyblast*,  hlstioid  and  microglial  elements, 
individual  plasm  cells  (Monkey  Mo.  622),  and  in  a  sore  acute  stage 
(Monkey  No.  6*7),  large  number  of  leukocytes  with  polymorph  nuclei. 

|  Parallel  with  the  destruction  of  neurons  and  the  formation  of 
neuronophagic  nodules  thore  was  diffuse  infiltration  of  the  brain 
tissue  with  cellular  elements.  A  large  number  of  perivascular  sleeves 
was  noted  in  Monkey  Mo.  622  —  marked  inflammatory  reaction  in  the 
pie  mater.  3y  studying  the  localization  of  lesions  along  the  spinal 
cord,  ve  see  that,  at  separate  levels  of  the  cord,  different  cell 
groups  woro  attacked,  moreover  only  a  part  of  the  neurons  died  in  the 
foci  of  the  lesion.  A  large  portion  of  the  neural  oells  was  in  a  state- -  - 
of  reversible  changes,  while  a  certain  number  of  then  was  completely 
intact  (Figure  J). 
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Cerebral  seaisges 
Frontal  cortex 
Kotor  cortex  . 

Teaporsl  cortex 
Insular  cortex 
Caudate  nucleus 
Globus  pallidus 
Futanen 

Thai  anus  opticus 
Subthalamic  area 
Corpora  quodrigeadna 
Substantia  nigra 
Nucleus  ruber 
Intrinsic  nuclei  of  pons 
Vestibular  nucleus  <VXH) 

Area  reticulata 

Nucleus  of  ¥H*pair  of  craniocerebral  nerves 

Nucleus  of  HI  pair  of  **  « 
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Olivary  nucleus 

Coll  and  Surdach  nuclei 

Nucleus  dentatus  of  cerebellum 

Nuclei's  of  internal  formation  of  Cerebellus 

Cervical,  segment  of  spinal  cord 

Thoracic  segment  of  npi:»l  cord 

Lucbar  segment  of  spinal  cord 
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■hie  2  the  degree  of  the  lesion's  severity  is 


HO  Cervical  segment  of  the  spinal  cord  of  Monkey  No,  623*  Foci 

Of  the  1  etioa  in  the  anterior  snd  posterior  horns*  Staining  by 
Nisei* s  netbod.  Micro photo?  Magnifying  glass* 


She  souroiropie  properties  of  the  Cexsackie  A-1h  virus  were  noticed 
by  0AXL3C3F  on  sockeys  end  white  ssice.  Wo  were  the  first  to  show  the 
seme  properties  of  this  virus  on  adult  cotton  rats  also  after  both  intra¬ 
cerebral  end  subcutaneous  inoculation  of  the  virus.  Here,  in  the  central 
nervous  system  we  found  changes  not  only  in  anissls  killed  at  the  peak 
of  clinical  sasi lactations,  i.e.,  when  their  extremities  ware  paralysed 
or  paretic,  but  also  in  animals  killed  curing  the  incubation  period,  without 
clinical  sysptesa  of  the  disease.  In  adult  cotton  rats,  changes  were 
regularly  found  in  the  cortex,  Anson's  horn,  subcortical  formations,  ne> 
encephalic  and  eye lencephslic  nuclei.  In  the  spinal  cord,  only  the 
cervical  and  lumbar  divisions  were  sore  often  affected;  less  frequently, 
the  changes  involved  the  whole  length  of  the  spinal  cord,  its  anterior 
and  posterior  horns.  Here,  degenerative!?  changed  neurons,  death  and 
outfall  of  a  large  number  of  motor  neurons ,  marked  diffusion  of  prolif¬ 
erative  glial  reaction,  marked  vascular  sesenchysal  reaction  could  be 
observed  (figure  4).  *'* 

In  the  central  nervous  syste s  of  suckling  cotton  rats  and  suckling 
shite  nice  which  were  inoculated  with  Coxsackie  A-I4  virus,  we  bad  sot 
found  any  specific  changes. 


FIGUkX  4; 


Death  and  outfall  of  neurons,  diffuse  inflammatory  reaction 
in  the  spinal  cord  of  an  adult  cotton  rat,  infected  with 
Coxsackie  A-l4  virus.  Staining  by  Sisal’s  method.  Micro- 
photo  10  x  5- 


As  we  have  previously  said,  the  white  else  did  cot  get  sick  when 
Inoculated  with  the  Coxsockte  A-14  vires.  However,  at  microscopic  exam¬ 
ination  of  the  central  nervous  system  of  white  dee  killed  S-9  days 
after  their  inoculation  with  Use  virus,  eight  out  of  10  anisals  showed 
distinct  lesions  in  the  brain  and  the  spinal  cord.  Ihese  lesions  were 
similar  in  character  to  the  process  seen  in  adult  cotton  rats,  but  of 
less  intensity.  the  lesions  occurred  after  inoculations  by  either  the 
intracerebral  or  the  subcutaneous  methods. 

In  the  skeletal  muscles  of  ruckling  white  sice  and  cotton  rats, 
the  histological  examination  shoved  the  widely  scattered  necrotic  changes 
characteristic  for  all  representatives  of  the  Coxsackle  A  virus  group, 
i’as  affected  muscular  fibers  were  deprived  of  their  transverse  strivsion. 
Utey  were  swollen,  and  they  broke  into  fragments  of  different  sixes  of 
intensively  eQiinojhil  hyaline  lumps.  At  some  places,  the  frapsents 
vnaerwegt  a  Use-granular  decay.  At  tense  sectors,  nodular  acc  asulatioas 
of  polyol  act e  were  found,  together  wit.  .. .  olif crating  nuclei  of  uuscular 
fibers  and  individual  leukocytes  (figure  5)» 


Sage  6 


FIGURx.  J;  Skeletal  saiscle  of  a  suckl  >  ng  wait* 'souse*  Zenker  necrosis  of 
tie  oasciilar  fibers.  Staining  with  ho^atoxylia-eosin.  Mag- 
nification  10  x  10. 


*ttsc-es*  necrotic  changes  occurred  in  both  adult  'white 
site  (in  8  out  of  10}  and  adult  cotton  rats  (in.  3  out  of  3).  As  a  differ- 
«ee  froo  the  cuseular  changes  found  is  suckling  leita  sice  and  cotton 
rats,  tiie  nuscular  changes  is  adult  ssd  a  definitely  focal  char¬ 

acter.  Is  all  suckling  cotton  rats,  beside  the  widely  scattered  lesions 
in  the  skeletal  cusdes,  changes  occurred  also  is  the  cyocardiuc  where 
they  appeared  as  focal  necrosis  of  ousel*  fibers  (Figure  8).  ffee  auscles 
fibers  in  the  necrotic  sectors  were  swollen,  strongly  eosinophil,  one 
they  broke  down  into  hyalin  fragments  of  different  sines.  in 

these  sectors,  moderate  infiltration  of  leukocytes  and  pclyblasts  could 
s#  seen  (Figure  7)»  Is  sen*  canes  the  hyalin  fragments  underwent  fin* 
granular  decay ,  and  fee  cyoc&rdial  foci  of  lesions  were  represented  by 
fields  composed  of  collapsed  stroaa  aad  spdndle  cells  wife  transparent 
vesiculifora  and  elongated  nuclei  enong  feich  a  few  lyupfcoid  elements  =«* 
individual  disintegrating  leukocytes  were  set  with.  Fibrous  scarring  was 
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SCgSAChla  a-?  AaD  A-l4  VISES; 


Experimental  animal 8 


Cintr.  nerv.  §y; 


hkolet*  muscles  Internal  organs 


Koskeys 

Adult  cotton  rats 
Mult  tsite  sd.ce 
Suckling  cotton  rats 
Suckling  sMte  nice 


2te  Comparison  cskes  it  obvious  that  the  studied  Coxsackie  A-1% 
vlru$t  although  it  has  properties  which  bring  this  virus  closer  to  the 
Co:- socks  e  A-7  virus,  also  possesses  a  number  of  differences.  Ihece 
differences  are  that  the  Coxsackie  A-i4  virus  causes  chafes  in  the 
transversely  striated  nunclcs  of  adult  white  sd.ce,  sore  infrequently  of 
cottos  rats,  th.il e  is  stickling  cotton  rats  it  regularly  affects  the 
syocardiua.  Koreover,  the  Coxsackie  «-X4  virus  attacks  the  central 
nervous  system  of  Malt  <hico  sice,  by  causing  is  these  sni sals  polio- 
r-yelitia-like  change,  but  it  does  sot  lead  to  lesions  in  the  central 
nervous  systea  of  newborn  White  alee  and  suckling  cotton  rats* 

the  obtained  results  show  that,  after  comparison  with  the  Ssssaskie  «- 
virus,  the  A-14  virus  has  less  expressed  neurctropicity  with  core  emphasize 
nyotropicity,  Ike  weakness  of  near© tropic  properties  in  the  A-14  virus  is 
ssdfestei  firstly  so  that  it  does  set  produce  changes  in  the  central  ner¬ 
vous  systeu  of  suckling  unite  nice  and  cotton  rats,  and  secondly  so  that, 
in  aonkeys  and  adult  site  nice,  lesicss  of  the  central  nervous  syaten 
are  not  accompanied  by  clinical  synptoas  of  an  infection  of  these  animals. 


She  absence  of  neurological  synptcr.s  in  monkeys  and  ancle  unite  nice  in¬ 
fected  with  Coxsackie  A-X4  virus  is  connected  with  peculiar  features  of 
the  pathological  process  is  the  central  nervous  oyster  of  these  > minds. 

In  nockeys  a  eosgIc  pattern  is  observed  in  the  wide  scs-tteriog  of  patholo¬ 
gical  foci:  at  different  levels  different  cell  groups  are  affected,  while 
in  the  sane  foci  there  are  always  cells  with  slight  dystrophic  changes, 
and  neurons  Wu.cn  are  entirely  unchanged.  AH  this,  together  with  the 
compensating  facilities  of  the  nervous  system,  explains  also  the  absence 
of  neurological  sysptoas  in  an  exceedingly  diffuse  pathological  process. 

She  changes  are  weakly  expressed  in  the  central  nervous  spates  of  white 
sice* 

The  easier  expression  ity  of  the  syo tropic  properties  of  the 
Coxsackie  a-14  virus  cones  to  light  in  lesions  of  the  transversely  striated 
suscles  in  adult  white  sice  and  cotton  rats  as  well  as  ia  lesions  of  Idm 
oyocarciun  in  suckling  cotton  rats. 

2hus,  as  the  Coxsackie  A-7  virus,  the  Coxsackie  A-l4  virus  has  also 
both  cyotropic  and  neurotropic  properties  and  this  fact  distinguishes 
these  viruses  iron  all  other  representatives  of  the  Coxsackie  A-group 
viruses,  bringing  then  closer  to  the  virus  of  poliomyelitis.  It  nay  be 
thought  that  the  enteroviruses  which  possess  neuro tropic  and  cyotropic 
properties  are  transient  ferns  between  the  pcliosyelitia  virus  and  the 
Coxsackie  group  of  viruses,  and  they  are  beat  separated  in  a  special 
group.  For  the  Coxsackie  A-7  virus,  its  etiological  role  was  unquestionably 
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